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5j)  Device  for  conveying  cops. 

The  invention  concerns  a  device  for  conveying  cops  and 
winding  tubes  at  one  and  the  same  time  between  a  spinning 
frame  and  the  relative  winding  heads,  said  device  compris- 
ing  a  powered  dosed-ring  cenveyor  means  (24)  revolving  in 
a  substantially  horizontal  plane  along  each  side  of  the 
spinning  frame  between  one  end  of said  spinning  frame  (20) 
and  the  point  of  delivery (23-123) of  the  cops  (25)  to  the 
winding  heads  (21)  pre-disposed  downstream  from  said 
spinning  frame  (20),  a  plurality  of  means  (31)  carrying  the 
cops  (25)  or  tubes  (26)  and  anchored  to  said  conveyor 
means,  and  guide  means  (29)  for  said  carrying  means  (31), 
whereby  means  (27)  for  loading  tubes  are  visualized  and  said 
cops  (26)  doffed  from  the  spindles  of the  spinning  frame  (20) 
are  conveyed  on  one  side  of  the  closed-ring  conveyor  means 
(24),  whereas  the  tubes  (26)  to  be  fitted  to  the  spindles  of  said 
spinning  frame  (20)  are  conveyed  advantageously  on  the 
other  side  of  said  conveyor  means  (24). 



T h i s   i n v e n t i o n   c o n c e r n s   a  d e v i c e   to   c o n v e y   w i n d i n g   t u b e s  

and  c o p s   a t   one  and  t h e   same  t i m e   f o r   a  s p i n n i n g   f r a m e   a d -  

v a n t a g e o u s l y   l i n k e d   to   a  p l u r a l i t y   of  w i n d i n g   h e a d s .  

To  be  more  p r e c i s e ,   t h i s   i n v e n t i o n   c o n c e r n s   a  c l o s e d r i n g  .  

t y p e   c o n v e y o r   d e v i c e   a b l e   to   t r a n s f e r   w i n d i n g   t u b e s   and  c o p s .  

a t   t h e   same  t i m e   f rom  a  s p i n n i n g   f r a m e   d i r e c t l y ,   or   t h r o u g h  .  

an  i n t e r m e d i a t e   s t a t i o n ,   to   t h e   t u r n t a b l e   s e r v i n g   a  p l u r a l i t y  

of  w i n d i n g   h e a d s .  

S y s t e m s   a r e   known  w h i c h   c o m b i n e   a  s p i n n i n g   f r a m e   t o g e t h e r .  

w i t h   a  p l u r a l i t y   of   w i n d i n g   h e a d s .   S a i d  k n o w n   s y s t e m s   c o m -  

p r i s e   v a r i o u s  m e a n s   and  m e t h o d s   f o r   c o n v e y i n g   c o p s   and  t u b e s  .  

b e t w e e n   t h e  w o r k i n g   u n i t s .  

The  s y s t e m   f o r   c o n v e y i n g   c o p s   and  t u b e s   b e t w e e n   s p i n n i n g  .  

f r a m e   and  w i n d i n g   m a c h i n e   as  p r o p o s e d   in   p a t e n t   a p p l i c a t i o n  .  

IT  22362  A/78   ( J a p a n e s e p r i o r i t y   No.  413739  of   1 5 . 4 . 1 9 7 7 )   i n  .  

t he   name  of   K u r a r a y   Co.  L t d .   i s   known  w h e r e i n   one  of   two  h o r -  

i z o n t a l   c o n v e y o r   b e l t s   a r e   e n v i s a g e d   as  c i r c u l a t i n g   n e a r   t o  

each   s i d e   of  t h e   s p i n n i n g   f r a m e   and  as  h a v i n g   on  t h e i r   m o v -  

a b l e   s u r f a c e   some  p i n s   w h i c h   c o n v e y   t h e   t u b e s  a n d  c o p s .  

In  t h a t   s y s t e m ,   i f   t h e r e   i s   o n l y   one  c o n v e y o r   b e l t ,   s a i d  

b e l t   d i s c h a r g e s  a l l   the '   c o p s   of   a  d o f f i n g   at   t h e   s t a t i o n   d o w n -  



s t r e a m   and  r e c e i v e s   a t   t h e   u p s t r e a m   end  o f   t h e   s p i n n i n g   f r a m e  

t h e   t u b e s  f o r   t h e   n e x t   l o a d i n g   of   t h e   s p i n n i n g   f r a m e .  

The  t u b e s   a r e   c o n v e y e d   f rom  t h e   w i n d i n g   m a c h i n e   to   s a i d  .  

u p s t r e a m   end   of   t h e   s p i n n i n g   f r a m e   by  means   of   c o n v e y o r s   f o r .  

t u b e s   a c t i n g   in   t h e   d i r e c t i o n   o p p o s i t e   to   t h a t   of   t h e   f o r w a r d  

m o v e m e n t   of   s a i d   c o n v e y o r   b e l t .  

I f   t h e r e   a r e   two  c o n v e y o r   b e l t s   p o s i t i o n e d   one  on  e a c h   s i d e  

o f   t h e   s p i n n i n g   f r a m e ,   t h e   a f o r e s a i d   s y s t e m   v i s u a l i z e s   t h a t  

t h e   t u b e s   and   c o p s   a r e   c o n v e y e d   s e p a r a t e l y   in   t h e   same  d i r e c t i o n  

t o w a r d s   t h e   w i n d i n g   m a c h i n e ,   w h i l e   s a i d   m e a n s   f o r   c o n v e y i n g  

t u b e s   to   t h e   u p s t r e a m   end   of  t h e   s p i n n i n g   f r a m e   a r e   s t i l l  

i n c l u d e d .  

T h i s   s y s t e m   has   a  l i m i t e d   o u t p u t   i f   t h e r e   i s   o n l y   o n e  

s i n g l e   o n e - w a y   c o n v e y o r   b e l t   b e a r i n g   t h e   d o f f e d   c o p s   a n d  

t h e   t u b e s   to   r e p l a c e   t h e   s a m e ,   a n d  t h e   s y s t e m   i s   e x p e n s i v e  

i f   i t   i s   e m p l o y s   two  s e p a r a t e   c o n v e y o r   b e l t s   m o v i n g   in   t h e  

same  d i r e c t i o n .  

P a t e n t   USA  No.  3 , 1 5 4 , 9 0 4   c o m p r i s e s   a  s p i n n i n g   f r a m e   l i n -  

ked  a t   i t s   end  to   a  w i n d i n g   m a c h i n e .   In   s a i d   p a t e n t   t h e   d o f -  

f e d   c o p s   l i e   h o r i z o n t a l l y   o n  a   c o n v e y o r   b e l t ,   w h i c h   t a k e s  

them  t o  a  s e c o n d   c o n v e y o r   b e l t   t h a t   t u r n s   t h e m   and  d e l i v e r s  

t h e m   to  a p p r o p r i a t e   s l o p e d   cop  c o n t a i n e r s   p r e - a r r a n g e d   in   t h e  

t u r n t a b l e  o f   t h e   w i n d i n g   m a c h i n e .  

T h i s   p a t e n t   d o e s   n o t   v i s u a l i z e   t h e   r e - d e l i v e r y   of   t u b e s  

to  t h e   s p i n n i n g   f r a m e   n o r   t h e   r e p l a c e m e n t   o f   d o f f e d   c o p s  

w i t h   f r e s h   t u b e s .  

P a t e n t   USA  No.  3 , 1 3 2 , 4 6 3   c o m p r i s e s   a  s p i n n i n g   f r a m e   l i n k e d  

to  a  w i n d i n g   m a c h i n e   and   an  e n d l e s s   c h a i n  p r e - a r r a n g e d   a b o v e .  

t h e   s p i n n i n g   f r a m e   and  i n s t a l l e d   on  a  c a r r i a g e   w h i c h   can  b e  

moved  v e r t i c a l l y   or   h o r i z o n t a l l y .  

S a i d   c o n t i n u o u s   c h a i n   i s   p r o v i d e d   w i t h   s p e c i a l   g r i p p e r s  

a b l e   to   c l a m p   t h e   c o p s   ( o r   t u b e s )   a t   t h e i r   end  f rom  a b o v e  

and  to   l i f t   t h e m .  



S a i d   s y s t e m   n e e d s   t u b e s   of   a  p a r t i c u l a r   k i n d   and  i n v o l v e s  

a  d r a w b a c k   r e l a t i v e   to   t h e   m o v e m e n t s   of   t h e   c a r r i a g e   b e a r i n g  

t h e   e n d l e s s   c h a i n   s i n c e   i t   r e q u i r e s   t o w i n g   means   and  a c c u r a t e  

means   to   c o n t r o l   s a i d   m o v e m e n t s .  

F r e n c h   p a t e n t   No.  7 6 . 3 0 4 3 5   a l s o   c o m p r i s e s   a  s y s t e m   f o r  

c o n v e y i n g   s u s p e n d e d   c o p s   or  t u b e s ,   w h e r e b y   c l a m p i n g   means   w h i c h  

a r e   a  p a r t   o f  t h e   c h a i n   and  c o o p e r a t e   w i t h   t h e   n e c k   of  t h e  

t u b e   a r e   e n v i s a g e d   on  s a i d   e n d l e s s   c h a i n ,   w h i c h   i t s e l f   t o o  

i s   s u s p e n d e d .   S a i d   c l a m p i n g   means   a r e   c o m p l i c a t e d   and  e x p e n s i v e  

to  m a k e .  

P a t e n t   FR  7 3 2 0 7 4 1   has   a  s y s t e m   f o r   c o n v e y i n g   b o b b i n s   b y  

s u s p e n s i o n   on  s u p p o r t s   w h i c h   can   move  on  r a i l   means   hung   o v e r  

t h e   w o r k i n g   u n i t s .  

T h i s   s y s t e m   i s   i n t e n d e d   to   c o n v e y   b o b b i n s   b e t w e e n   t w o  

g r o u p s   o f   s p i n n i n g   m a c h i n e s   w o r k i n g   in   two  d i f f e r e n t   p r o d u c t i o n  

p h a s e s   w h e r e i n   t h e   u s e d   b o b b i n s   a r e   m e r e l y   l e f t   in   a  d i s c h a r g e  

s t a t i o n .  

German   p a t e n t   OS  2 2 3 6 1 6 6 , l i s t e d   in   S e a r c h   R e p o r t   RS  6 4 0 9 9  

IT  made  a t   t h e   EPO  in   r e l a t i o n   t o  t h e   s u b j e c t   m a t t e r   of  t h i s  

a p p l i c a t i o n ,   i n c l u d e s   a  d e v i c e   f o r   m o v i n g   c o p s   and  t u b e s  

b e t w e e n   a  s p i n n i n g   f r a m e   and  a  w i n d i n g   m a c h i n e ,   w h e r e b y   s a i d  

d e v i c e   has   a  p l u r a l i t y   of   c o n v e y o r   b e l t s   p r e - a r r a n g e d   a r o u n d  

t h e   s p i n n i n g - f r a m e   and  f o r m i n g   two  c l o s e d   l a n e s ,   in   each   o f  

w h i c h   t h e   t u b e s   or   c o p s   a r e   d r a w n   a l o n g   and  t h e n   t r a n s f e r r e d  

to  t h e   w i n d i n g   m a c h i n e .  

W h i l e   t h e y   a r e   b e i n g   t h u s   c o n v e y e d ,   t h e   c o p s   and  t u b e s  

l i e   s t r e t c h e d   o u t   l e n g t h w i s e   on  t h e   c o n v e y o r   b e l t s ,   and  t h i s  

i s   a   f a c t   w h i c h   can   s p o i l   t h e   c o p s   and  t h e   y a r n   wound  t h e r e -  

u p o n .  

P a t e n t   LU  39649   a l s o   e n v i s a g e s   a  s y s t e m   w h e r e b y   a  s p i n n i n g  

f r a m e   c o o p e r a t e s   w i t h   a  w i n d i n g   m a c h i n e   and  t h e   c o p s   a r e  

c o n v e y e d   w i t h   one  s i n g l e   o n e - w a y   c o n v e y o r   b e l t   w h i c h   r e v o l v e s  

in   a  c l o s e d   r i n g   a r o u n d   t h e   s p i n n i n g   f r a m e .  



T h i s   s y s t e m   n e e d s   a  r e l a t i v e l y   l o n g   b e l t   and  i s   t h e r e f o r e  

h a r d l y   e c a n o m i c a l   b e s i d e s   b e i n g   c o m p l e x   and  m a k i n g   e v e r y -  

t h i n g   c o m p l e x .  

The  a b o v e   m e n t i o n e d   EPO  S e a r c h   R e p o r t   l i s t s   two  o t h e r  

p e r t i n e n t   p a t e n t s ,   n a m e l y   U S - A - 3 . 1 9 5 . 2 9 8   and  F R - A - 1 . 5 1 7 . 5 4 3 .  

U S - A - 3 . 1 9 5 . 2 9 8   d i s c l o s e s   a  d e v i c e   in   w h i c h   c o p s   p r o d u c e d .  

in   a  s p i n n i n g   m a c h i n e   a r e   t r a n s p o r t e d   to   a  w i n d i n g   m a c h i n e  

by  a n  e n d l e s s   b e l t   c o n v e y o r   w h e r e b y   t h e   c o p s   e n t e r   i n t o   -  

v a c a n t   w i n d i n g   s t a t i o n s   o f   t h e   w i n d i n g   m a c h i n e .  

A c c o r d i n g   to   t h i s   p a t e n t   t h e   d e p l e t e d   c o r e s   d o f f e d   in  t h e  

w i n d i n g   m a c h i n e   p a s s   t h r o u g h   i n t e r m e d i a t e   d e v i c e s   to  a n o t h e r  

e n d l e s s   b e l t   c o n v e y o r   w h i c h   f e e d s   t h e   e m p t y   c o r e s   to  t h e  

s p i n n i n g   m a c h i n e .  

T h i s   d e v i c e   n e e d s   a  l o t   of   s p a c e   and  i s   f a i r l y   c o s t l y  

to  b u i l d .  

F R - A - 1 . 5 1 7 . 5 4 3   on  t h e   o t h e r   h a n d   d i s c l o s e s   a  d e v i c e   i n  

w h i c h   a  w i n d i n g   m a c h i n e   i s   f e d   w i t h   c o p s   w h i c h   a r e   t r a n s p o r t e d .  

f r o m   a  s p i n n i n g   m a c h i n e   t h r o u g h   two  t r a n s p o r t   c o n v e y o r   and  o n  

a c c u m u l a t i o n   c o n v e y o r .  

A l s o   t h i s   d e v i c e   n e e d s   a  c o n s i d e r a b l e   s p a c e   and  t h e   n e e d  

to  p a s s   t h e   c o p s   t h r o u g h   t h r e e  c o n v e y o r s   make  i t   r a t h e r   c o m p l i  

c a t e d   a n d  s l o w .  

A n o t h e  d r a w b a c k   o f   t h i s   l a y - o u t   i s   t h a t   t h e   cops   a n d  

any  t u b e s  t o   r e p l a c e   t h e m   a r e   a l l   c o n v e y e d   on  one  and  t h e  

same  l a n e .  

One  p u r p o s e   of   t h e   p r e s e n t   i n v e n t i o n   i s   to   embody  a  s y s  

tem  and  t h e   r e l a t i v e   m e a n s   to  c o n v e y   c o p s   and  t u b e s   a t   t h e  

same  t i m e ,   w h e r e b y   t h e   s y s t e m   o v e r c o m e s   t h e   a f o r e s a i d   d r a w -  

b a c k s   r e l a t i v e   to   t h e   known  a r t .  

A n o t h e r   p u r p o s e   o f   t h i s   i n v e n t i o n   i s   to   s i m p l i f y   t h e  

means   c o n v e y i n g   c o p s   and  t u b e s   b e t w e e n   a  s p i n n i n g   f r a m e   a n d  

t h e   w i n d i n g   h e a d s   p r e - a r r a n g e d   d o w n s t r e a m   t h e r e f r o m .  

Yet  a n o t h e r   p u r p o s e   o f   t h e   i n v e n t i o n   i s   to  embody  a  s y s -  



tern  c o n v e y i n g   c o p s   and  t u b e s   w h i c h   e n a b l e s   s a i d   cops   and  . 

t u b e s   to   be  moved  r e a d i l y   b e t w e e n   t h e   w o r k i n g   u n i t s   and  e n - .  

a b l e s   t h e   c o p s   and  t u b e s   to  be  e a s i l y   h a n d l e d   by  c o n v e y i n g  .  

t h e n   on  a n c h o r a g e   p i n s .  

One  a d v a n t a g e   of   t h e   i n v e n t i o n   i s   t h a t   i t   e n a b l e s   a n y  

d o f f i n g   s y s t e m   and   any  s y s t e m   to  f i n d   t h e   t a i l - e n d   of  t h e  

c o p s   to   be  e m p l o y e d .  

A n o t h e r   a d v a n t a g e   of   t h i s   i n v e n t i o n   i s   t h a t   i t   p e r m i t s  

t h e   c o p s   and   t u b e s   to   be  c o n v e y e d   a l o n g   s t r a i g h t   and  c u r v e d .  

p a t h s .  

Yet  a n o t h e r   a d v a n t a g e   i s   an  o u t s t a n d i n g   i n c r e a s e   in   t h e  

c a p a c i t y   f o r   d o f f i n g   t h e   cops   and  t r a n s f e r r i n g   t hem  f r o m  

t h e   s p i n n i n g   f r a m e   to   t h e   w i n d i n g   h e a d s   and  t h e   s h o r t   c o n -  

v e y i n g   t i m e s .  

T h i s   i n v e n t i o n   i s   e m b o d i e d   in   a  d e v i c e   f o r   t h e   s i m u l t a n e o u s  

c o n v e y i n g   of   c o p s   and   t u b e s   b e t w e e n   a  s p i n n i n g   f r a m e   a n d  

t h e   r e l a t i v e   w i n d i n g   h e a d s ,   w h e r e b y   t h e   d e v i c e   c o n s i s t s  

of   a  p o w e r e d   c o n v e y o r   means   f o r m e d   as  a  c l o s e d   r i n g   a n d  

r o t a t i n g   i n   a  h o r i z o n t a l   p l a n e   a l o n g   e a c h   s i d e   of   t h e   s p i n n i n g  

f r a m e   b e t w e e n   one  end  of   s a i d  s p i n n i n g   f r a m e   and  t h e   p o i n t  

w h i c h   s u p p l i e s   t h e   w i n d i n g   h e a d s   p r e - a r r a n g e d   d o w n s t r e a m   f r o m  

s a i d   s p i n n i n g  f r a m e .  

The  i n v e n t i o n   a l s o   e n v i s a g e s   a  p l u r a l i t y   of   means   a n c h o r e d  

to  s a i d   c o n v e y o r   m e a n s   and  c a r r y i n g   t h e   c o p s   and  t u b e s ,   a n d  

a l s o   g u i d e   m e a n s   f o r   s a i d   c a r r y i n g   m e a n s .  

A c c o r d i n g   to   t h e   i n v e n t i o n ,   means   f o r   l o a d i n g   t u b e s   a r e  

v i s u a l i z e d  a s   b e i n g   p r e - d i s p o s e d   n e a r   t h e   p o i n t   of  e x i t   o f  

t h e   c o p s   f r o m   s a i d   c o n v e y o r   m e a n s .  

A c c o r d i n g   to   t h e   i n v e n t i o n   t h e   c o p s   d o f f e d   f r o m   t h e   s p i n n i n g  

f r a m e   a r e   c o n v e y e d   on  one  s i d e   o f   t h e   c l o s e d - r i n g   t y p e   c o n -  

v e y o r   m e a n s ,   w h e r e a s   t h e   t u b e s   to  be  f i t t e d   o n t o   t h e   s p i n d l e s  

of   s a i d   s p i n n i n g   f r a m e   a r e   c o n v e y e d   on  t h e   o t h e r   s i d e   of  s a i d  

c o n v e y o r   m e a n s .  



A c c o r d i n g   t o  o n e   l a y - o u t   of   t h e   i n v e n t i o n   t h e   c o p s   d i s -  .  

c h a r g e d   a r .e   t r a n s f e r r e d   d i r e c t l y   f r o m   t h e   c o n v e y o r   means   t o .  

t h e   t u r n t a b l e   f e e d i n g   t h e   w i n d i n g   h e a d s .  

When  s u c h   i s   t h e   c a s e ,   t h e   f o r w a r d   m o v e m e n t   of  s a i d   c o n -  

v e y o r   m e a n s   i s   c a r r i e d   ou t   s t e p   by  s t e p ,   d e p e n d i n g   on  t h e  .  

summons  c o m i n g   f r o m   s a i d   t u r n t a b l e .  

A c c o r d i n g   to   a n o t h e r   l a y - o u t   of  t h e   i n v e n t i o n   t h e   c o p s  .  

d i s c h a r g e d   a r e   t r a n s f e r r e d   i n d i r e c t l y   to  t h e   t u r n t a b l e   f e e d -  

i n g   t h e   w i n d i n g   h e a d s   t h r o u g h   an  i n t e r m e d i a t e   s t o r a g e   or  . 

r e s e r v e   s t a t i o n   p o s i t i o n e d   b e t w e e n   t h e   s p i n n i n g   f r a m e   a n d  

t h e   w i n d i n g   h e a d s .  

In  s u c h   a  c a s e   t h e   f o r w a r d   m o v e m e n t   of  s a i d   c o n v e y o r  

means   c an   be  c o n t i n u o u s   or   d i s c o n t i n u o u s   and  be  r e g u l a t e d  

in  e i t h e r   c a s e   by  s u i t a b l e   s i g n a l s   c o m i n g   f rom  t h e   i n t e r -  

m e d i a t e   r e s e r v e   s t a t i o n .  

A c c o r d i n g   to   t h e   i n v e n t i o n   a g a i n ,   s a i d   c o n v e y o r   means   c a n  

be  e m b o d i e d   w i t h   any  m a t e r i a l   o r ' c a n   c o n s i s t   of  c h a i n s ,   m e t a l  

c a b l e s   o r   a n o t h e r   m a t e r i a l ,   s u i t a b l e   f o r   t h e   p u r p o s e ,   t o  

w h i c h   t h e   m e a n s   b e a r i n g   t h e   t u b e s   or   cops   a r e   a n c h o r e d .  

I t   s h o u l d   be  e m p h a s i s e d   t h a t ,   when  a  c h a i n   or   c a b l e   i s  

u s e d ,   t h e   c o n v e y o r   m e a n s   a c c o r d i n g   to   t h e   i n v e n t i o n   p e r m i t ,  

w h e n e v e r   n e c e s s a r y ,   t h e   t u b e s   or   cops   c o n v e y e d   to   be  s l o p e d  

in  r e s p e c t  o f   t h e i r   v e r t i c a l   a x i s   o w i n g   to   t h e   r a i l - w i s e  

or  s t r i p - w i s e  g u i d e   m e a n s ,   w h i c h   can   be  s u i t a b l y   s h a p e d   a l o n g  

t h e i r   d e v e l o p m e n t . .  

T h i s   a b i l i t y   can   p o s s i b l y   be  u s e d   a d v a n t a g e o u s l y   e i t h e r  

f o r   t h e   d i s c h a r g i n g   of   t h e   t u b e s   and  cops   f rom  t h e   b e l t   me 

ans   or  f o r   l o a d i n g   empty   t u b e s   on  s a i d   c o n v e y o r   m e a n s .  

M o r e o v e r ,   a c c o r d i n g   to  t h e   i n v e n t i o n   i t   i s   p o s s i b l e   t o  

f i t   on  e a c h   means   b e a r i n g   t h e  c o p s   a  p i n c e r   m e a n s   to   g r i p  

t h e   t a i l - e n d   of   t h e   y a r n .  

I t   i s   a l s o   p o s s i b l e   to   v i s u a l i z e   t h a t   t h e   s e a r c h   f o r   t h e  

end  of  t h e   y a r n   i s   c a r r i e d   o u t   on  a l l   t h e   cops   a r r i v i n g   a t  



a  s t a t i o n   e n v i s a g e d   as  b e i n g   at   t h e   p o i n t   w h e r e   t h e   c o p s  

l e a v e   t h e   c o n v e y o r   m e a n s .  

We  s h a l l   d e s c r i b e   h e r e i n a f t e r   as  e x a m p l e s   some  p r e f e r -  

e n t i a l   e m b o d i m e n t s   o f   t h e   i n v e n t i o n   and  some  a l t e r n a t i v e  

e m b o d i m e n t s   o f   t h e   c o n v e y o r   m e a n s ,   u s i n g   t h e   t a b l e s   to   h e l p .  

u s ,   w h e r e i n :  

F i g .   1  s h o w s   a  c o n v e y o r   d e v i c e   a c c o r d i n g   to   t h e   i n v e n t i o n  

w h i c h   d e l i v e r s   t h e   c o p s   to  an  i n t e r m e d i a t e   s t o r a g e  

s t a t i o n ;  

F i g .   2  s h o w s   t h e   c o n v e y o r   d e v i c e   w h i c h   d e l i v e r s   t h e   c o p s  

d i r e c t l y   to   t h e   t u r n t a b l e   f e e d i n g   t h e   w i n d i n g   h e a d s ;  

F i g s . 3   to   9  s h o w   v a r i a n t s   of   t h e   c o n v e y o r  m e a n s   e m b o d i e d  

w i t h   a  c l o s e d - r i n g   b e l t ;  

F i g . 1 0   s h o w s   a  v a r i a n t   o f   t h e   c o n v e y o r   m e a n s   e m b o d i e d   w i t h  

a  c l o s e d - r i n g   c a b l e ;  

F i g . l l   s h o w s   a  v a r i a n t   o f   t h e   c o n v e y o r   m e a n s   e m b o d i e d   w i t h  

a  c h a i n .  

In   t h e   f i g u r e s   t h e   same  p a r t s   or   p a r t s   h a v i n g   t h e   s a m e  

f u n c t i o n s   b e a r   t h e   same  r e f e r e n c e   n u m b e r s .  

F i g .   1  s h o w s   a  s p i n n i n g   f r a m e   20  c o o p e r a t i n g   w i t h   a  w i n d -  

i n g   m a c h i n e   21  w h i c h   h a s   a  p l u r a l i t y   of   w i n d i n g   h e a d s   2 2 1  

and  a  f e e d e r   t u r n t a b l e   3 2 1 .  

B e t w e e n  t h e   s p i n n i n g   f r a m e   20  and  w i n d i n g   m a c h i n e   21  i s  

an  i n t e r m e d i a t e   s t o r a g e   s t a t i o n   23  w h e r e i n b o   a r e   d e p o s i t e d  

t h e   c o p s   c o m i n g   f r o m   t h e   s p i n n i n g   f r a m e   b e f o r e   t h e y   a r e  

t r a n s f e r r e d   to   t h e   t u r n t a b l e   321  of   t h e   w i n d i n g   m a c h i n e   2 1 .  

The  d e v i c e   a c c o r d i n g   to   t h e   i n v e n t i o n   b e a r s   t h e   r e f e r e n c e  

n u m b e r   24  and   c o m p r i s e s   a  p a i r   of   c o n v e y o r   m e a n s   24  p r e -  

d i s p o s e d   to  c o r r e s p o n d   w i t h   e a c h   s i d e   of   t h e   s p i n n i n g   f r a m e  

2 0 .  

S a i d   c o n v e y o r   m e a n s   24  r o t a t e   in   a  h o r i z o n t a l   or   a l m o s t  

h o r i z o n t a l   p l a n e   a n d ,   in   o u r   e x a m p l e ,   b e a r   on  t h e i r   o u t e r  

s i d e   t h e   c o p s   25  d o f f e d   f r o m   s a i d   s p i n n i n g   f r a m e   up  to  t h e  



s t o r a g e   or   r e s e r v e   s t a t i o n   2 3 .  

At  t h e   same  t i m e   as  t h e   c o p s   25  a r e   b e i n g   c o n v e y e d   on  . 

one  s i d e ,   t h e   t u b e s   26  a r e   c o n v e y e d   i n s t e a d   on  t h e   o t h e r  

s i d e   up  to   s a i d   s p i n n i n g   f r a m e ,   h a v i n g   b e e n   t a k e n   f r o m   a  . 

s t a t i o n   to  l o a d   e m p t y   t u b e s   27  p r e - d i s p o s e d   in  t h e   p a r t  

d o w n s t r e a m   f r o m   t h e   s p i n n i n g   f r a m e   2 0 .  

S a i d   c o n v e y o r   means   24  e a c h   c o n s i s t   o f   b e l t   m e a n s ,   or   . 

c h a i n   m e a n s ,   or   c a b l e   m e a n s ,   c l o s e d   in   a  r i n g   and  r o t a t i n g  .  

in   a  s u b s t a n t i a l l y   h o r i z o n t a l   or   a l m o s t   h o r i z o n t a l   p l a n e  

p a r a l l e l   to   t h e   s i d e   of   t h e   s p i n n i n g   f r a m e .  

In  t h i s   e m b o d i m e n t   t h e   c o p s   25  d e p o s i t e d   in   t h e   i n t e r -  

m e d i a t e   s t o r a g e   s t a t i o n   23  a r e   moved   w i t h   known  m e a n s   ( a n d  

t h e r e f o r e   n o t   d e s c r i b e d   h e r e )   to   t h e   t u r n t a b l e   321  o f   t h e  

w i n d i n g   m a c h i n e   2 1 .  

The  f o r w a r d   m o v e m e n t   of   s a i d   c o n v e y o r   means   24  i s   g o v e r n e d  

by  s i g n a l s   c o m i n g   f r o m   s a i d   s t o r a g e   s t a t i o n   23,  w h i c h   r e g u l a t e  

t h e   a c t i o n   o f   m o t o r   means   ( n o t   s h o w n   h e r e )   t o w i n g   s a i d  

c o n v e y o r   m e a n s   2 4 .  

S a i d   f o r w a r d   m o v e m e n t   c a n   be  s t e p   by  s t e m ,   c o n t i n u o u s   o r  

d i s c o n t i n u o u s ,   d e p e n d i n g   on  t h e   n a t u r e   and  m e t h o d   o f   w o r k -  

i n g   o f   s a i d   s t o r a g e   s t a t i o n   2 3 .  

F i g .   2  s h o w s   a  v a r i a n t   w h i c h   i s   s u b s t a n t i a l l y   l i k e   t h e  

f i r s t   e m b o d i m e n t   d e s c r i b e d   j u s t   now  b u t   w h e r e i n   t h e   c o p s   2 5  

a r e   t r a n s f e r r e d   s u b s t a n t i a l l y   d i r e c t l y   f rom  t h e   c o n v e y o r  

means   24  t o  s a i d   t u r n t a b l e   321  of   t h e   w i n d i n g   m a c h i n e   2 1 .  

The  t r a n s f e r   t a k e s   p l a c e   i n   a  s t a t i o n   123  f o r   d i r e c t  

t r a n s f e r   o f   t h e   c o p s   25  f r o m   t h e   c o n v e y o r   means   24  to   t h e  

t u r n t a b l e   3 2 1 .  

In  t h i s   v a r i a n t   i t   i s   c l e a r   t h a t   t h e   c o n v e y o r   m e a n s   24  

a r e   a b l e   to   c a r r y   t h e   c o p s   25  and   t u b e s   26  a l o n g   a  p a t h  

w h i c h   i s   b o t h   s t r a i g t h   and  c u r v e d ,   and  t h i s   f a c t   p r o v i d e d  

o u t s t a n d i n g   a d v a n t a g e s .  

The  f o r w a r d   m o v e m e n t   of   t h e   c o n v e y o r   means   24  can   i d e a l -  



ly  be  s t e p   by  s t e p ,   and  in   s u c h   a  c a s e   s a i d   m o v e m e n t   i s   g o v -  

e r n e d   by  a p p r o p r i a t e   s i g n a l s   c o m i n g   f rom  t h e   t u r n t a b l e   3 2 1  .  

and  c o n t r o l l i n g   t h e   m o t o r   m e a n s   of   t h e   c o n v e y o r   m e a n s   2 4 .  

In  t h e   two  l a y - o u t s   d e s c r i b e d   t h e   c o p s   25  a r e   d o f f e d  

f rom  t h e   s p i n n i n g   f r a m e   20  and  p r e - d i s p o s e d   on  s u i t a b l e   c a r -  

r y i n g   m e a n s   31  a r r a n g e d   a t   t h e   s i d e   of   and  on  s a i d   c o n v e y o r .  

means   24  and   a r e   c o n v e y e d   to   t h e   t u r n t a b l e   321  of   t h e   w i n d -  

i n g   m a c h i n e   21  by  t h e   r o t a t i o n   of   t h e   c o n v e y o r   m e a n s   2 4 .  

In  t h e   m e a n w h i l e   t h e   r e t u r n i n g   s i d e   of   s a i d   c o n v e y o r  

means   24  i s   l o a d e d   w i t h   f r e s h   t u b e s   26 ,   w h i c h   a r e   a r r a n g e d .  

t h e r e a f t e r   on  t h e   s p i n d l e s   o f   s a i d   s p i n n i n g   f r a m e .  

F i g .   3  s h o w s   a  c r o s s w i s e   s e c t i o n   o f   c o n v e y o r   m e a n s   24  

c o n s i s t i n g   o f   a  f i x e d   c a r r y i n g   s t r u c t u r e   28  f o r m e d   w i t h   a -  

l o w e r   228  and   an  u p p e r   328  p a r t .  

B o t h   t h e   p a r t s   228  and  328  a r e   e q u i p p e d   w i t h   l e n g t h w i s e  

g u i d e   g r o o v e s   29  t h a t   e n a b l e   t h e   b e l t   30  to   f o l l o w   a  c l o s e d -  

r i n g   p a t h .  

S a i d   g u i d e   g r o o v e s   29  l i e   s u b s t a n t i a l l y   n e a r   t o   t h e   e d g e s  

of  t h e   c a r r y i n g   s t r u c t u r e   28  and   a r e   a b l e   to  g u i d e   a  c l o s e d -  

r i n g   t y p e   p o w e r e d   c o n v e y o r   b e l t   30  in   t h e   c a s e s   o f   F i g s .   3 

to   9  i n c l u s i v e ,   t h e   b e l t   30  b e i n g   p r e - d i s p o s e d   so  as   to   r u n  

w i t h   i t s   o u t e r   s u r f a c e   s u b s t a n t i a l l y   u p r i g h t .  

S a i d   c o n v e y o r   means   24 ,   as  shown  in   F i g s .  3 - 9 ,   c o m p r i s e  

means   31  c a r r y i n g   b o t h   c o p s   25  and   t u b e s   26 ,   s a i d   means   31  

b e i n g   f i x e d   a t - t h e   o u t s i d e   o f   and  a t   t h e   s i d e   of   s a i d  b e l t  

means   3 0 .  

In  o u r   e x a m p l e s   s a i d   c a r r y i n g   means   31  c o n s i s t   s u b s t a n t -  

i a l l y   of   an  L - s h a p e d   p i n   f i x e d   to   t h e   b e l t   30,   w h i l e   t h e i r  

u p r i g h t  p a r t   has   a  t a p e r e d   s h a p e   a d v a n t a g e o u s l y   and   c o m p r i -  

se s   a  d i a m e t e r   t h a t   c o o p e r a t e s   w i t h   t h e   i n n e r   d i a m e t e r   o f  

t h e   t u b e   26  to   be  c o n v e y e d ;   t h i s   e n a b l e s   t h e   t u b e   to  be  l o d -  

ged  in   a  s t e a d f a s t   m a n n e r   on  s a i d   p i n   3 1 .  

The  e m b o d i m e n t s  s h o w n   in  F i g s .  4   and  5  have   a d d i t i o n a l   g u i  



d i n g   and  s u p p o r t i n g   means   3 3 - 3 2 ,   w h i c h   a r e   a  p a r t   of   t h e   . 

c a r r y i n g   s t r u c t u r e   28  and  a r e   a b l e   to  k e e p   t h e   p i n s   31  i n  .  

a  s u b s t a n t i a l l y   u p r i g h t   p o s i t i o n   a l o n g   t h e   t r a n s f e r   p a t h   i f .  

t h e   c o n v e y o r   b e l t   30  i s   made  of   a  no t   so  s t i f f   m a t e r i a l  

w h i c h   can   be  b e n t .  

The  v a r i a n t   of   F i g .   4,  f o r   i n s t a n c e ,   c o m p r i s e s   a  j u t t i n g  

edge   32  p r o v i d e d   on  t h e   i n n e r   p a r t   228  of   t h e   c a r r y i n g   s t r u -  

c t u r e   28  o u t s i d e   t h e   g u i d i n g   g r o o v e   29,   and  an  i n n e r   j u t t i n g  

edge   33  w h i c h   can   be  a r r a n g e d   e i t h e r   on  t h e   l o w e r   or   on  t h e .  

u p p e r   p a r t   o f   t h e   c a r r y i n g   s t r u c t u r e   more  t o w a r d s   t h e   i n s i d e  

t h a n   s a i d   b e l t   30.  T h i s   e n a b l e s   t h e   h o r i z o n t a l   p a r t   of   t h e  

p i n   31  to   r u n   s u p p o r t e d   in   a  s u b s t a n t i a l l y   h o r i z o n t a l   p o s -  

i t i o n .  

In  t h e   v a r i a n t   o f   F i g .   5  t h e   e d g e s   32  and  33  a r e   e n v i s a g -  

ed  as  b e i n g   f a r t h e r   ou t   t h a n   s a i d   b e l t   30  and  as  b e i n g   l o c -  

a t e d   r e s p e c t i v e l y   on  t h e   l o w e r   and  u p p e r   p a r t s   o f   t h e   c a r -  

r y i n g   s t r u c t u r e   2 8 .  

The  v a r i a n t s   o f   F i g s .   6 - 7 - 8 - 9   e n v i s a g e   i n s t e a d   o u t e r   r a i l -  

w i s e   g u i d i n g   and   s u p p o r t i n g   means   34  a n c h o r e d ,   or   n o t ,   t o  

t h e   c a r r y i n g   s t r u c t u r e   28  and   c o n s i s t i n g   o f   an  u p r i g h t   o r  

h o r i z o n t a l   r a i l   34  c o o p e r a t i n g   w i t h   a  c o r r e s p o n d i n g   g r o o v e  

234  p r o v i d e d   in   t h e   t u b e - b e a r i n g   p i n   31.  S a i d   r a i l s   34  l i e  

p a r a l l e l   to   t h e   g u i d i n g   g r o o v e s   2 9 .  

In  t h e   s p e c i f i c   c a s e   of   F i g .   9  t h e   g u i d i n g   and  s u p p o r t i n g  

r a i l s   34  and  c o r r e s p o n d i n g   g r o o v e s   234  a r e   v i s u a l i z e d   a s  

b e i n g   r e s p e c t i v e l y   o u t s i d e   and  i n s i d e   t h e   p i n   31  so  as  t o  

e n s u r e   a  more   e f f i c i e n t   a c t i o n .  

In  t h e   v a r i a n t   of   F i g .   10  t h e   b e l t   30  i s   r e p l a c e d   w i t h  

a  c a b l e   230  to   w h i c h   t h e   t u b e - b e a r i n g   p i n s   31  a r e   a n c h o r e d .  

In  t h i s   v a r i a n t   t h e   l o w e r  p a r t   228  of  t h e   c a r r y i n g   s t r u c t -  

u r e   28  c o m p r i s e s   a  s h a p e d   p a r t   w h i c h   a c t s   as  a  g u i d e   s t r i p  

229  on  w h i c h   t h e   l o w e r   end  of   t h e   t u b e - b e a r i n g   p i n   31  r u n s ,  

w h i l e   t h e   u p p e r   p a r t   328  of   t h e   c a r r y i n g   s t r u c t u r e   has   a n  



edge   329  p r o t r u d i n g   s u b s t a n t i a l l y   v e r t i c a l l y   w h i c h   a c t s  a s  

a  r a i l   and  c o o p e r a t e s   w i t h   a  c o r r e s p o n d i n g   g r o o v e   234  l o c -  

a t e d   i n  t h e   t u b e - b e a r i n g   p i n   3 1 .  

In  a l l   t h e   v a r i a n t s   i t   i s   p o s s i b l e   to  c h a n g e   t h e   s l o p e  

of   t h e   p i n   31  and   t h e r e f o r e   of   t h e   a x i s   of   t h e   c o p s   25  b o r -  

ne  a l o n g   t h e   t r a n s f e r   p a t h .   T h i s   c h a r a c t e r i s t i c   can  be  e m -  

p l o y e d   a d v a n t a g e o u s l y   to   f a c i l i t a t e   e i t h e r   t h e   r e m o v a l   of  t h e  

c o p s   25  f r o m   t h e   c o n v e y o r   m e a n s   24  of  t h e   l o a d i n g   of  t h e  

t u b e s   26  on  t h e   s a i d   c a r r y i n g   means   3 1 .  

F i g .   11  shows   y e t   a n o t h e r   v a r i a n t   w h e r e i n   t h e   c o n v e y o r  

means   c o n s i s t s   of   a  c h a i n   330  of   l i n k s ,   f o r   i n s t a n c e ,   or  . 

h o o k s ,   on  w h i c h   t h e   a n c h o r a g e   p i n  m e a n s   31  a r e   d i s p o s e d .  

In  t h i s   e x a m p l e   t h e   l i n k s   330  h a v e   in   t h e i r   u p p e r   and  l o w e r .  

e d g e s   g u i d e   m e a n s   331  a b l e   to   c o o p e r a t e   w i t h   t h e   e d g e s . 3 3 2  .  

of   t h e   l o w e r   228  and  u p p e r   328  p a r t s   of   t h e   c a r r y i n g   s t r u c t u r e  

2 8 .  

In  F i g .   11  t h e   means   31  b e a r i n g   t h e   t u b e s   26  and  c o p s   2 5 .  

a r e   a n c h o r e d   to   t h e   c h a i n   330 ,   w h i c h   c o o p e r a t e s   w i t h   p o s -  

s i b l e   t o w i n g   s p r o c k e t s  b y  m e a n s   of  t h e   r o l l e r s   4 3 0 .  

S a i d   c o o p e r a t i o n   s e r v e s   as  a  g u i d e   f o r   t h e   c o n v e y o r   m e a n s  

330  and  a l s o   as  a  s u p p o r t   f o r   t h e   p i n   means   3 1 .  

I t   i s   e v i d e n t   t h a t   s a i d   c o n v e y o r   means   30,   230  and  3 3 0  

a r e   p r o v i d e d   w i t h   known  t o w i n g   means   w h i c h   a r e   d r i v e n   i n  

s u c h   a  way  as  to   s u i t   t h e   n e e d s   of   t h e   o t h e r   u n i t s   in   t h e  

g r o u p .  

I t   i s   p o s s i b l e   to   c h a n g e   s h a p e s ,   s i z e s   and  p r o p o r t i o n s  

and  to  add   o t h e r   v a r i a n t s   or  to  r e p l a c e   t h e   c o n v e y o r   m e a n s  

30,   2 3 0 . a n d   330  w i t h   o t h e r   s u i t a b l e   m e a n s ;   t h e   t y p e   of   s u p -  

p o r t s   f o r   t h e   p i n s   31  can  be  v a r i e d ;   i t   i s   p o s s i b l e   to  e n -  

v i s a g e   m e a n s   a b l e   to   g r i p ,   h o l d   and  p o s i t i o n   t h e   t a i l - e n d  

of   t h e   cop  25  and  t o  c o o p e r a t e   w i t h ' t h e   c a r r y i n g  m e a n s   3 1 ,  

and   so  o n .  

The  w h o l e   of   t h e   a b o v e   i s   w i t h i n  t h e   c a p a c i t y   of  a  t e c h -  



n i c i a n   i n   t h i s   f i e l d   w i t h o u t   l e a v i n g   t h e   s c o p e   of   t h i s  

i n v e n t i o n .  



1  -   D e v i c e   f o r   c o n v e y i n g   c o p s   and  t u b e s   a t   t h e   same  t i m e  

b e t w e e n   a  s p i n n i n g   f r a m e   and  t h e   r e l a t i v e   w i n d i n g   h e a d s ,  

c h a r a c t e r i z e d   by  c o m p r i s i n g   in  m u t u a l   c o o r d i n a t i o n   a n d  c o o p -  

e r a t i o n :  -   a  c l o s e d - r i n g   t y p e   p o w e r e d   c o n v e y o r   means   ( 2 4 )  

r e v o l v i n g   in   a  s u b s t a n t i a l l y   h o r i z o n t a l   p l a n e   a l o n g   e a c h  

s i d e   of  t h e   s p i n n i n g   f r a m e   b e t w e e n   one  end  of   s a i d   s p i n n i n g  

f r a m e   ( 2 0 )   and  t h e   p o i n t   o f   d e l i v e r y   ( 2 3 - 1 2 3 )   of   t h e   c o p s  

(25 )   to   t h e   w i n d i n g   h e a d s   ( 2 1 )   p r e - a r r a n g e d   d o w n s t r e a m   f r o m  

s a i d   s p i n n i n g   f r a m e   ( 2 0 ) :   a  p l u r a l i t y   of   m e a n s ( 3 1 )   b e a r i n g  

t h e   c o p s   ( 2 5 )   or   t u b e s   ( 2 6 )   and  a n c h o r e d   to   s a i d   c o n v e y o r  

m e a n s :   and   g u i d e   m e a n s   ( 2 9 )   f o r   s a i d   b e a r i n g   means   ( 3 1 ) ,  

w h e r e b y   m e a n s   ( 2 7 )   to   l o a d   t u b e s   a r e   v i s u a l i z e d ,   and  s a i d  

c o p s   ( 2 5 )   d o f f e d   f r o m   t h e   s p i n d l e s   of   t h e   s p i n n i n g   f r a m e  

(20 )   a r e   c o n v e y e d   on  one  s i d e   o f   t h e   c l o s e d - r i n g   c o n v e y o r  

means   ( 2 4 ) ,   w h e r e a s   t h e   t u b e s   ( 2 6 )   to   be  f i t t e d   to   t h e   s p i n .  

d l e s   of  s a i d   s p i n n i n g  f r a m e   ( 2 0 )   a r e   c o n v e y e d   a d v a n t a g e o u s l y  

on  t h e   o t h e r   s i d e   o f   s a i d   c o n v e y o r   means   ( 2 4 ) . .  

2  -   D e v i c e   as  i n   C l a i m   1,  c h a r a c t e r i z e d   by  t h e   f a c t   t h a t  

t h e   c o p s   ( 2 5 )   d o f f e d   f r o m   t h e   s p i n d l e s   o f   t h e   s p i n n i n g   f r a m e  

(20 )   a r e   d e l i v e r e d   t o   a  r e s e r v e   s t a t i o n   ( 2 3 )   p r e - d i s p o s e d  

u p s t r e a m   f r o m   t h e  w i n d i n g   h e a d s   ( 2 1 ) . .  

3  -   D e v i c e  a s  i n   c l a i m   1,  c h a r a c t e r i z e d   by  t h e   f a c t   t h a t  

t h e   cops   ( 2 5 )   d o f f e d   f r o m   t h e   s p i n d l e s   a r e   d e l i v e r e d   d i r e c t l y  

to  t h e   t u r n t a b l e   ( 3 2 1 )   f e e d i n g   t h e   w i n d i n g   h e a d s   ( 2 1 ) . .  

4  -   D e v i c e   as  in   c l a i m   1  and  in   c l a i m   2  or   3,  c h a r a c t e r i z e d .  

by  t he   f a c t   t h a t   s a i d   c o n v e y o r   means   ( 2 4 )   f o l l o w   a  s t r a i g h t .  

p a t h .  

5  -   D e v i c e   as  in   c l a i m   1  and  in   c l a i m   2  or  3,  c h a r a c t e r i z e d .  

by  t h e   f a c t ' t h a t   s a i d   c o n v e y o r   means   ( 2 4 )   f o l l o w   a  p a t h  

w h i c h   i s   a t   l e a s t   p a r t i a l l y   c u r v e d .  

6  -   D e v i c e   as  i   c l a i m   1  and  in   one  or   a n o t h e r   o f   t h e   c l a i m s  

t h e r e a f t e r ,   c h a i u c t e r i z e d   by  t h e   f a c t   t h a t   t h e   c o n v e y o r   m e a n s  



(24 )   c o n v e y   t u b e s   ( 2 6 )   and   c o p s   ( 2 5 )   p o s i t i o n e d   a l t e r n a t e l y .  

7  -   D e v i c e   as  in   c l a i m   1  and  in   one  o r   a n o t h e r   of  t h e   c l a i m s  

t h e r e a f t e r ,   c h a r a c t e r i z e d   by  h a v i n g   a  s t r u c t u r e   (28)   w h i c h  

b e a r s   g u i d e d   and  p o w e r e d   c l o s e d - r i n g   c o n v e y o r   means   ( 3 0 - 2 3 0 -  

330)   t h a t   r e v o l v e   a r o u b d   t h e   e d g e s   of   s a i d   b e a r i n g   s t r u c t u r e  

( 2 8 )   and   u p h o l d   t h e   m e a n s   ( 3 1 )   c a r r y i n g   t h e   t u b e s   ( 2 6 )   a n d  

c o p s   ( 2 5 ) .  

8  -   D e v i c e   as   in   c l a i m   1  and  in   one  or   a n o t h e r  o f   t h e   c l a i m s  -  

t h e r e a f t e r ,   c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   s a i d   c o n v e y o r   m e a n s  

c o n s i s t   o f   a  s u b s t a n t i a l l y   f l e x i b l e   c l o s e d   b e l t   ( 30 )   w h i c h  

i s   made  of   any  s u i t a b l e   m a t e r i a l   and  u p h o l d s   t h e   means   ( 3 1 ) .  

c a r r y i n g   t h e   t u b e s   ( 2 6 )   and   c o p s   ( 2 5 ) .  

9  -   D e v i c e   as  in   c l a i m   8,  c h a r a c t e r i z e d   by  t h e   f a c t   t h a t  

s a i d   c l o s e d   b e l t   ( 3 0 )   i s   g u i d e d   a l o n g   i t s   p a t h   by  g r o o v e  

means   ( 2 9 )   a r r a n g e d   a l o n g   t h e   e d g e s   of   t h e   l o w e r   ( 2 2 8 )   a n d  .  

u p p e r   ( 3 2 8 )   p a r t s   o f   s a i d   b e a r i n g   s t r u c t u r e   ( 2 8 ) . .  

10-   D e v i c e   as  in   c l a i m s : 8   and   9,  c h a r a c t e r i z e d   by  t h e   f a c t  .  

t h a t   s a i d   b e a r i n g   s t r u c t u r e   ( 2 8 )   has   s u p p o r t i n g   and  g u i d i n g . .  

m e a n s   ( 3 2 - 3 3 )   f o r   t h e  c a r r y i n g   means   ( 3 1 ) ,   s a i d   s u p p o r t i n g  .  

and   g u i d i n g   m e a n s   ( 3 2 - 3 3 )   b e i n g  p r e - d i s p o s e d   o u t w a r d s   a n d / o r  

i n w a r d s   i n   r e s p e c t   o f   t h e   c l o s e d   b e l t   ( 3 0 )   and  b e i n g   a n c h o r e d  

to  b o t h   t h e   l o w e r   and   u p p e r   p a r t s   ( 2 2 8 - 3 2 8 )   and  a l o n g   t h e  

g r o o v e   m e a n s   ( 2 9 ) . .  

11-   D e v i c e   as  in   c l a i m s   8  and   9,  c h a r a c t e r i z e d   by  c o m p r i s i n g  

r a i l - w i s e   g u i d i n g   and  s u p p o r t i n g   means   ( 3 4 )  s t r e t c h i n g   a l o n g  

t h e   p a t h   of   t h e   c o n v e y o r   m e a n s   ( 2 4 )   and  c o n s i s t i n g   of  one  o r  

more  r a i l s   c o o p e r a t i n g   w i t h   one  or  more   g r o o v e s   ( 2 3 4 )   p r o v i d e d  

in  t h e   c a r r y i n g   m e a n s   ( 3 1 )   so  as  to  c o i n c i d e   w i t h   s a i d   g u i d i n g  

and  s u p p o r t i n g   m e a n s   ( 3 4 ) ;  

12-   D e v i c e   as  in   c l a i m   1  and   in   one  or  a n o t h e r   of   t h e   c l a i m s  

t h e r e a f t e r   up  to   c l a i m   7  i n c l u s i v e ,   c h a r a c t e r i z e d   by  t h e   f a c t  

t h a t   t h e   c l o s e d - r i n g   c o n v e y o r   means   ( 2 4 )   c o n s i s t   of   a  c a b l e  

( 2 3 0 )   u p h o l d i n g   t h e   c a r r y i n g   means   ( 3 1 )   and  c o o p e r a t i n g   w i t h  



a  s t r i p   ( 2 2 9 )   m a c h i n e d   in  t h e   l o w e r   p a r t   ( 2 2 8 )   of   t h e  

s t r c t u r e   ( 2 8 ) ,   w h e r e b y   t h e   u p p e r   p a r t   ( 3 2 8 )   i s   p r o v i d e d  

w i t h   a  r a i l   ( 3 2 9 )   c o o p e r a t i n g   w i t h   t h e   g r o o v e   ( 2 3 4 )   e n v i s a g e d  

in   t h e   body   of  t h e   c a r r y i n g   means   ( 3 1 ) . .  

1 3  -   D e v i c e   as  in  c l a i m   1  and  in   one  or  a n o t h e r   of  t h e   c l a i m s  

t h e r e a f t e r   up  to   c l a i m   7  i n c l u s i v e ,   c h a r a c t e r i z e d   by  t h e  

f a c t   t h a t   t h e   c l o s e d - r i n g   c o n v e y o r   means   ( 2 4 )   c o n s i s t   o f  

a  c h a i n   ( 3 3 0 )   w h i c h   i s   p r e f e r a b l y   made  of  l i n k s   and  u p h o l d s  

t h e   c a r r y i n g   means   ( 3 1 ) .  

1 4  -   D e v i c e   as  in   c l a i m s   1  and  13,   c h a r a c t e r i z e d   by  t h e  

f a c t   t h a t   t h e   c h a i n   ( 3 3 0 )   c o m p r i s e s   h o o k - w i s e   b e n d s   ( 3 3 1 )  .  

c o o p e r a t i n g   w i t h   g u i d e s   ( 3 3 2 ) .  

1 5  -   D e v i c e   as  in   c l a i m   1  a n d  i n   one  or   a n o t h e r   of   t h e  

c l a i m s   t h e r e a f t e r ,   c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   e a c h   o f  

t h e   c a r r y i n g   means   (31)   c o n s i s t s   of   a  p i n   f i x e d   to  t h e   o u t -  

s i d e   of   t h e   c o n v e y o r   means   ( 2 4 - 3 0 - 2 3 0 - 3 3 0 )   and  has   a  s u b -  

s t a n t i a l l y   u p r i g h t   p a r t   w i t h   a  t a p e r e d   s h a p e   and   w i t h   a  . 

maximum  d i a m e t e r   s l i g h t l y   s m a l l e r   t h a n   t h e   i n n e r   d i a m e t e r  

of   t h e   t u b e   to   be  c o n v e y e d .  

1 6  -   D e v i c e   as  in   c l a i m   1  and  in   one  or  a n o t h e r   of   t h e  

c l a i m s   t h e r e a f t e r ,   c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   t h e   c a r -  

r y i n g   m e a n s   (31 )   c o m p r i s e   means   to   g r i p   t h e   t a i l - e n d   o f  

t h e   cop  ( 2 5 ) .  
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